
Department of Energy
Washington, DC 20585

TES June 12, 2013

U.S. Nuclear Regulatory Commission
Attn: Document Control Desk
Mail Stop T8F5
Washington, DC 20555-0001

Subject: Response to U.S. Nuclear Regulatory Commission "NRC Comments on DOE's June
27, 2012, Letter Regarding Evaluative Monitoring Work Plan for the Bluewater, New
Mexico Disposal Site" Letter Dated January 24, 2013

To Whom it May Concern:

This letter provides responses to U.S. Nuclear Regulatory Commission (NRC) comments in the
referenced letter. The U.S. Department of Energy (DOE) continues to actively address issues at
the Bluewater, New Mexico, disposal site, including installing eight additional wells to allow
additional groundwater monitoring at the site and conducting two sampling events since the
DOE letter to NRC dated June 27, 2012. Six of the wells were completed in the San
Andres/Glorieta (SAG) aquifer and two more wells were completed in the alluvial aquifer.
A site map showing the current monitoring well network is enclosed.

DOE also was able to rehabilitate alluvium point-of-exposure well X(M) by removing
accumulated sediment. The uranium concentrations in that well exceed the State of New Mexico
and Uranium Mill Tailings Radiation Control Act maximum concentration limits (MCLs) and
are equivalent to the concentrations in well 21(M), confirming contaminated alluvial
groundwater is at the site boundary. These occurrences were reported to NRC when DOE
became aware of them.

Although no alternate concentration limits (ACLs) are being exceeded in the SAG aquifer wells,
the MCLs for uranium are being exceeded in two new wells, 13(SG) and 18(SG), that were
installed near the downgradient site boundary. Therefore, contaminated SAG groundwater is
leaving the site as was suspected based on Homestake Mining Company (HMC) sampling results
from their HMC-951 well located near the DOE site entrance.

DOE conducted a Light Detection And Ranging (LiDAR) survey of the main tailings disposal
cell in summer 2012 when no ponded water was present on the cover. This survey, combined
with evaluation of satellite imagery, indicates that depressions of various areas and depths have
developed on the cover over much of the northern portion of the cell cover, with maximum
depths of 3.0 feet below the cell rim elevation.

These and other activities are further described below in response to NRC's comments in the
referenced letter.
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NRC Comment No. 1: DOE should determine the extent of the plume leaving the site.

DOE Response: DOE is currently conducting activities to help determine the extent of
contamination in both aquifers. An insufficient number and inadequate spacing of wells are
present downgradient of the site to prepare plume maps. However, DOE is investigating
available groundwater data to the extent possible. With support from the New Mexico
Environment Department (NMED)-through a cooperative agreement between DOE and
NMED-all private and mlunicipal wells near the Bluewater site and between the site and the
Village of Milan are being inventoried for location, aquifer, type and rate of use, ownership,
and water elevation and quality data. DOE will evaluate the results of the inventory and
develop maps of aquifer elevations and uranium concentrations.

Depending upon the results of NMED's investigation, DOE may consider installing sentinel
wells at appropriate locations between the site and the nearest private or municipal wells.
If sentinel wells are considered, their number and locations would be based upon careful
assessment of the optimal locations and ftinding availability.

DOE began monitoring a private well (Simpson well) located about 1/3 mile south of the site
entrance in May 2012. The zone of completion is uncertain, but its depth suggests that the
water in the well is from the alluvial aquifer. It is located in an area that Atlantic Richfield
Company (ARCO) projected to be the main channel of the alluvial aquifer. The well is not
used for drinking water purposes, but the uraniumi concentrations are about an order of
magnitude below the MCL. One of the new alluvium wells installed by DOE is at the site
entrance and close to the projected main channel of a buried alluvial system. Although well
23(M) was initially dry, a sample was collected in January 2013 with an Uranium
concentration of 0.0203 milligrams per liter (mng/L), which is below the MCL. Though not
definitive, the results of 23(M) and the Simpson well may suggest that the extent of
contamination in the alluvial aquifer may be limited to a short distance from the site. DOE
can no longer monitor the Simpson well due to owner concerns, but likely will sample one or
more other private alluvium wells downgradient of the site contingent on access (based on
the NMED investigation).

DOE has acquired historical ARCO monitoring data from mill site wells and surrounding
private wells during site remediation. These data are being loaded into an environm-ental
database so that they can be analyzed and compared with current monitoring data.
Monitoring data from HMC's SAG aquifer wells have also been obtained and are being
loaded into the database. DOE has checked the Village of Milan municipal well water
quality data that are available online through the NMED Drinking Water Bureau website.
Uranium concentrations in their well closest to the Bluewater site are steady (ranging from
0.012-0.013 rmg/L) since 2004; these levels pose no risk to human health and the
environment.
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NRC Comment No. 2: DOE should evaluate the main tailings and carbonate tailings disposal
cell cover performance as proposed in the April 2012 report "Cover Performance Evaluation
Proposal Bluewater, New Mexico, Disposal Site," with modifications. Specifically, DOE should
conduct radon flux measurements on the pile to determine if the radon barrier is intact and
functioning as designed, evaluate the cause of the depressions, and restore the cover to design
specifications at a minimum, and/or enhance the cover to reduce the risk to human health and the
environment.

DOE Response:

Radon Flux (Main Tailings Disposal Cell): The ponds within the depressions on the main
tailings disposal cell persist for long periods of time, suggesting that evaporation rather than
infiltration is the main process for pond reduction. Although there was no infiltration rate
criteria used for the design of the radon barrier, it appears that the infiltration rate is very low
in the area of ponding. The radon barrier, therefore, is expected to be intact and very moist
in this area. However, DOE plans to conduct radon flux measurements in the area of
depressions to verify radon barrier performance. This will be a one-time measurement with
the results averaged over the number of measurement locations in accordance with 10 CFR
40, Appendix A, Criterion 6(2), and 40 CFR 61, Appendix B, Method 115. If the radon-222
average is less than the release limit of 20 picocuries per square meter per second, the radon
barrier would be performing as designed.

Depressions (Main Tailings Disposal Cell): ARCO's remedial action plan and completion
report have been reviewed to determine how the main tailings disposal cell cover was
designed and constructed. This analysis verified DOE's understanding that the area of
depression is underlain by clay-rich tailings referred to as "slimes." Mill tailings were
slurried to the south end of the tailings pond, which existed at the current cell location. The
sand-rich tailings settled out first and Accumulated primarily in the south portion of the
disposal area. The clay-rich tailings settled out last and accumulated primarily in the north
portion where standing water persisted thrloughout milling operations. As part of their
remedial action plan, ARCO installed band drains to dewater the slimes. The drains wicked
out tailings fluids until an NRC-approved consolidation of 90 percent was achieved in the
slines area. Satellite imagery taken in 1997, the year the site was transferred to DOE,
showed several ponds already in existence on the north end of the cell cover; standing water
in several shallow depressions were observed during the first DOE annual inspection in 1998.
DOE's conclusion is that the slimes continued to consolidate after the cover was completed.

DOE has completed Phases I and II of the proposed cover performance evaluation. The
disposal cell was designed to meet applicable requirements in 40 CFR 192. The only
significant construction variance was installation of a thinner radon barrier than designed.
The design called for a 5.0-foot-thick barrier, but the final thickness ranged from 1.7-2.6 feet.
This variance was approved by NRC because of the addition of several feet of very
low-activity materials over the tailings prior to installing the radon barrier, thus effectively
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buffering tile underlying higher-activity tailings. ARCO's efforts to address consolidation
issues in the slines area were described above.

As DOE stated in the April 2012 "Cover Performance Evaluation Proposal, Bluewater, NM,
Disposal Site", the scope of Phase III activities was dependent on the results of the first two
phases. With respect to the activities proposed to characterize the cell cover (Phase III),
DOE believes that a focused approach is more appropriate at this time. DOE has determined
the area and depth of depressions by conducting a LiDAR survey described above. Radon
flux monitoring will be performed as described above. Tissue samples from Siberian elm
and fourwing saltbush have been collected from the cell cover and from analog locations, and
are being evaluated for bio-uptake. However, soil hydrology and morphology studies are
unlikely to provide definitive results at this time. Investigations of other disposal cell covers
indicate that all covers change with time and, within a few years after installation, may no
longer exhibit soil engineering properties that were present at the time of construction
(NUREG/CR-7028 and NUREG/CP-0 195.).

DOE proposes to dewater the ponds with solar-powered pumps that would operate only when
standing water is present; this can be accomplished without penetrating the radon barrier.
DOE is evaluating potential enhancements to the cell cover to reduce percolation of
precipitation through the entire cover surface and ponding of water in the area of depressions.
DOE would work in consultation with the NRC on any cell enhancement or restoration
activities.

Depression (Carbonate Tailings Disposal Cell): The small depression on the carbonate
tailings disposal cell is on a nearly flat surface of the northwest extension of the cell, and was
first observed during the 2012 annual inspection. Water was observed within the rock matrix,
but no pond was present. Although DOE considers this depression to be minor in nature,
DOE will continue to visually monitor this depression and evaluate potential actions if the
depression increases in size and depth.

Cover Restoration (Main Tailings Disposal Cell): The extent of settlement on the cover is
known based on the 2012 LiDAR survey, but it is not known if the cover has stabilized. Cell
cover stabilization is a prerequisite for any consideration of cell restoration. DOE proposes
to conduct a follow-Lip LiDAR survey in 2015 to digitally determine the status of settlement.

NRC Comment No. 3: DOE should conduct a risk assessment to evaluate the risk to the public
from the contaminants leaving the site.

DOE Response: Consistent with DOE's primary goal for protection of human health and
the enviromnent, DOE is currently evaluating the potential risk to downgradient groundwater
users as described below. DOE is evaluating ARCO's groundwater model to understand
what was predicted, the assumptions used for those predictions, and how they compare to
current groundwater data. However, actual offsite groundwater quality data is critical in
evaluating potential risk.
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NMED conducted a survey of known wells in the region and collected samples for analysis
in 2009. Other than in HMC-951, no downgradient wells indicated elevated uranium
concentrations that could be attributed to the Bluewater site.

As mentioned previously, DOE will use the results of a current investigation being conducted
by NMED to develop a current understanding of groundwater use downgradient of the
Bluewater site. This information will be used to determine which private wells should be
included in DOE's monitoring program and where potential sentinel wells could be located.
This information is necessary in the development of a risk assessment.

To further understand the process of contaminant transport, DOE is attempting to determine
characteristics of the source of contamination. The water system associated with the disposal
cell (historical operations, infiltration, storage, and leakage) will be evaluated to see if the
disposal cell is a continuing significant source of contamination. Of greater concern, and
much more difficult to determine, is understanding the potential mass of contamination that
leaked into the aquifers during milling operations. DOE's experience with uranium
processing sites and other capped-in-place disposal cells is that mill-related contaminants in
the aquifer matrix materials are mobilized by natural groundwater flow and, therefore, are a
continuing source of contamination for an undetermined period of time. DOE will attempt to
estimate the upper limit of potential contamination through evaluation of ARCO mill
documents (discharge volumes and quality of mill process water) and possibly install
additional onsite monitoring wells in suspected contaminant source areas.

DOE continues to evaluate the hydrogeology of the site and surrounding region to understand
potential contaminant transport. This work has included site investigations by geologists and
hydrologists, and ongoing review of historical reports by ARCO and other resources.
Because of a very complex geological system and an inadequate distribution of existing wells
in the region, it is unlikely that a reliable numerical groundwater model can be developed at
this time. However. DOE is in the process of developing a site conceptual model based on
site and local hydrogeology, and historical and current groundwater data.
A conceptual model is expected to help understand the potential risk to downgradient
groundwater users and to inforn future actions by DOE, and may lead to future development
of a numerical groundwater model to quantitatively predict contaminant transport.

To summarize, DOE is currently evaluating additional sources of information to verify the
potential risk to downgradient groundwater users. Based on available data, DOE believes there
is no current offsite risk to human health and the environment related to site groundwater
contamination. In addition to activities that have already been initiated (e.g., evaluating
historical and current site and offsite groundwater data, continuing hydrogeologic investigations,
developing a site conceptual model, and evaluating the cell water system), DOE proposes to
sample offsite wells, consider installation of additional monitoring wells (onsite and offsite),
conduct radon flux measurements in the area of cell depressions, dewater the ponds as they
develop on the main tailings cell cover, evaluate enhancement of the cell cover, and conduct
another LiDAR survey.
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DOE will support NRC in conducting a public meeting in the Grants-Milan area to convey
current information and plans associated with the Bluewater, New Mexico, disposal site, if NRC
determines this is the appropriate course of action.

Please call me at (970) 248-6550 if you have any questions. Please address any correspondence
to:

U.S. Department of Energy
Office of Legacy Management
2597 Legacy Way
Grand Junction, CO 81503

Since'el,, ./

Deborah Barr
Site Manager

Enclosure

cc w/enclosure:
S. Appaji, EPA
M. Purcell, EPA
J. Buckley, NRC
P. Bustamante, NMED
D. Mayerson, NMED
J. Schoeppner, NMED
A. Gil, DOE (e)
D. Shafer, DOE (e)
D Johnson, Stoller (e)
File: BLU 0400.02(A) (rc grand junction)

DOE Support\Sites\Bluewater\06-I 1-13 Commnents to NRC re Evaluative Monitoring Work Plan
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